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(1)分别利用荧光染色法、测定光合活性和叶绿素 a 的方法确定了·OH 对铜




降解的 TRO 阈值浓度是细胞失活阈值浓度的 3~4 倍。 
对于不同的藻种，·OH 对其的致死时间是不同的，对铜绿微囊藻、针杆藻和
四尾栅藻的致死时间分别为 2，1 和 6 s，小于其他除藻方法致死时间的 1/60，




































































Eutrophication of drinking water sources like lakes and reservoirs has caused 
frequent algae blooms. Excessive amount of algae is responsible for undesirable taste 
and odor, toxin generation, disinfection-by-product formation and filter-clogging in 
water plant, while have seriously threatened water quality and the supply of drinking 
water. Therefore, the safety of drinking water has become a major livelihood issues, 
and, the research and development of algae removal technology is an so important 
work to ensure the safety of drinking water. Although various methods are currently 
being used to control algae blooms, their successes are limited, so a safe and efficient 
method is still needed. 
This study is supported by the National Science and Technology Support Program 
of China(NO. 2013BAC06B00). Based on the techniques of the atmospheric 
strong-field ionization electric discharge collaborative miscibility of gas and liquid 
method (SID method) to produce ·OH and then to kill the typical algae species 
Microcystis aeruginosa, Synedra sp. and Scenedesmus quadricuauda in water blooms. 
The main work and original conclusions are as follow: 
(1)Determined the inavtivate concentrations, inavtivate time and the CT value 
of ·OH killing algae through the way of fluorescence microscope counting, 
flow-cytometric analysis, detecting photosynthetic capacity and chlorophyll-a.  
The concentrations required for completely loss of photosynthetic capacity are 
equal or greater a little than that of cell viability, while that for completely 
degradation of chlorophyll-a are 3~4 times than that of cell viability. 
The inavtivate time of ·OH on Microcystis aeruginosa, Synedra sp. and 
Scenedesmus quadricuauda at the inavtivate concentration is 2, 1 and 6 s respectively. 
Comparing the CT value required for complete loss of cell viability of the above algae, 
it is found that the CT value of Scenedesmus quadricuauda is relatively the 
highest ,and then Microcystis aeruginosa, last Synedra sp.. Comparing with other 














is less than 1/100 times, which indicate ·OH has very strong oxidability and high 
reaction rate. 
(2)Cellular morphology is also investigated. Microscope observation demonstrates 
that algae cell has lose viability, while configuration of cell does not changed so much 
and there is no internal material goes out of the cell membrane after being treated 
by ·OH at the inavtivate concent. According to the phenomenon observed by 
microscope, there is a preliminary prediction about the biological mechanism of ·OH 
killing algae. 
(3)Build up the way of fluorescent staining to analyze the cell viability 
The SYTOX Green nucleic acid stain can easily penetrate cells with compromised 
plasma membranes to stain the nucleic acid and yet will not cross the membranes of 
live cells. It is very useful with all the algae for experiments, because of the 
exceptionally bright signal and almost no interfering signal from background. 
Fluorescence microscope and flow cytometry are used to determine the viable and 
nonviable cells in a sample after stained with SYTOX Green. 
In conclusion, ·OH is a potentially highly effective algaecide to removing the 
algae in algae-ladden water. The study paves the way and provides the data for pilot 
scale test in the National Science and Technology Support Program of China, and 
prove the feasibility for mass production and application of ·OH generator. 
 
Keywords: Strong-field discharge; hydroxyl radicals; algae in water blooms;  
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